Ferrylmyoglobin impairs secretion of VLDL triacylglycerols from stored intracellular pools: involvement of lipid peroxidation.
Ferrylmyoglobin (ferrylMb) may play a major role in vivo under certain pathological conditions. Preliminary experiments showed that ferrylmyoglobin induced a mild oxidative stress in rat hepatocytes, mainly reflected by early lipid peroxidation. One of the major functions of hepatocytes is the synthesis, secretion and distribution of lipids to other cells. The aim of this work was to examine whether ferrylMb affected the synthesis and secretion of triacylglycerols (TAG), and the possible involvement of lipid peroxidation on these effects. The heme protein completely impaired VLDL secretion, affecting both the lipid and apoB components of the lipoprotein particle. The incorporation of [(3)H]-oleate into newly synthesized diacylglycerol and TAG was not altered by ferrylMb. The co-treatment of cells with alpha-tocopherol prevented lipid peroxidation and concomitantly reverted VLDL TAG secretion to control values. Importantly, although ferrylMb dramatically blocked prelabeled TAG secretion, newly synthesized TAG secretion was not impaired. These data indicate that lipid peroxidation elicited by ferrylMb modulates the VLDL TAG secretion process, specifically affecting the stored intracellular TAG mobilization, rather than de novo synthesis. Apart from its potential role in vivo, ferrylmyoglobin constitutes a useful model for studying the interactions between lipid peroxidation and the specific TAG pool dependence for VLDL secretion.